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RIF Training Svstem aand Laboraterv Confisuration.

The primary cbjective of the RTT is to closely duplicate the specialized opera-
tional envirconment existing at automated terminal and en route facilities as well as
have the capabilicy of synthesizing and presenting a wide variety of air traffic
contrel situations. These situations would be based on a reference data base
created through scsnarice programs with a full range of conrrol necessarvy te estab-
Iish g tealistic simularion of actual aircraft traffic under a variety of conditions.

To accomplish this objective, four independent laboratories are utilized., TFigure
! describes how the laboratories are configured.

Pesitions. There are Traimee positions and Supervisory and Support positions/
stations corresponding to each radar training sector. At a "position," the
operating persennel have input/cutput (I/0) equipment access to the system with
gssoc:iated voice communications. A “station” has no I/0 eguipment access but is
equipped with voice communications for monitering, instructing, and supervisory
runctions.

Trainee Pesition.

I. Radar Control Position (R). The R controcller positions (six in each lab)
have a display console, {(PVD} for en route and (DEDS) for terminal. They have
associated voice communications. The displavs and voice communications are similar
to those at field facilities. GDisplavs include maps, weather, aircraft position
symbols, alphanumeric readouts, and other digitsl and svmbolic data.

2. YXonradar Contrecller Position {HO/DY. The D controller for en route and
the HO position for terminal (six in each lab) have the capability of making and
accepting handeifs. This position also permits training for manual or nonradar
contrel by using flight progzress strips generated by the flight strip printers.

3. Pilot Position (P}. Three pilct positions are associated with each sector
{18 in each lab). These positions are in a separate room. Each position operator
performs at a conscole with a tabular display and kevbozrd for data entry with
associated veoice communications. These operaters simulate aircraft pilots during the
exercise bv actual responses to ATC clearances/irstructions.

4, (Ghost Position (G). This position is associated with each R and/or HO/D
position. There are six ghost positions In each lab. The pnsition consecle and
display are identical te those of the pilot position. The ghost position operator
adds realism to the exercise bv performing related functions of adjacent centers,
terminals, fligh+~ service statioms, and positions/sectors. Functions include
initiating handoffs, accepting handoffs, and generally ghosting functions of other
facilities/sectors.

Supervisory and Support Positions/Stations.

1. Imstructor Station (I). An instructor station is provided at each sector
{gsix in each 1lab). The instructor has voice communication with each student and
monitors the overall exercise from behind the trainee positions.

2
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SYSTEM MINITOA CC WSOLE

MASTER IKSTRUCTOR
CONSALE

POF- 114 PROCESSOR
= 2OAIPER LABORATORY

T 0,

SECTON STURENT CONSOLE
* §POSITIONS PER LARGRATURY

N2

]

2

HIGH SPEED - | Q

PRINTER \
4:::27 \‘\\\;;Q
IR :umn STRIP 14 KLOT & & GHOST PESITIONS
RIKIER #£R LARGRATORY
& IFLIGHT STRIP
kit « IMLOT &1 B8557
MAG RNT FOSITIONS FOR EACH
L.‘:Er 11 PERSTUBERT PAIR) STUBENT CORSOLE
N

Figure 2. Computer system configuration.

2. Pilet Supervisory Station (PS). This position {one in each pilot room)} has
voice communications for supervising, mornitering, and instructing operation of pilot
positions as well as for coordinating activities with the master instructor station
and the system monitor position.

3. Master lastructor Station (MI). This position (one in each lab) controis
the exercise within the lab. The position has a tabular display, a data entrv
keyboard, and associated voice communications with each traines and with each
operator of ghost, imstructor, and pilot positions in the lab. The master
instructor station will permit setting clock time, starting, monitoring, freezing,
backing up, replaving. and restarting the exercise as necessary. The position also
provides for data recording and analysis of the exercise.

4. GSystem Monitor Position (§M). One position is provided for each 1lab. The
position will have voice communications with two master instructer positions and
two pilot supervisor positions. The position will permit cowputer operation and
operational and maintenance monitoring.

Figure 2 describes the system configuration for operating the positions and
stations in each laberatory. The training sectors are controlled by a Digital
Equipment Corporation (DEC) PDP 11/60 computer with a PDP 11/34 computer serving as
an interface between the PDP 11/60 and the operating positions.
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TABLE 1 {(continued)--

19. Delayv time (departure)

20. Number of delavs (tetal)

21. Delay time (total)

22. Aircraft time-in-svstem (real}

23. Xumber of aircraft handled

24, Xumber of completed flights (rotal)
25. XNumber of arrivals achievad

26. Arrival rate achieved per hour

27. Number of departures achieved

28. Departure rate achieved per hour
29. Number of air-grcund contacts

30, Air-ground communications time

31. XNumber of zaltitude changes

32. Xumber o heading changes

33. Number of speed changes

34. Number of path changes {(altitude, hezding, and speed)
35. XNumber of handoffs

Background in Perioprmance Measurement.

The earliest studies in air traffic control whichk used some form of autcomated
megsurement were concucted by a Civil Aeronautics Administration (CAA) eroup in
Indianapolis, Indiana, at the Technical Develovment Center (TDC) with support from
the Franklin Institute of Philadelphia (18,28, 51,65 . The "dvnamic simulator™ used
at the TDC consisted of a translucent screen o¢n which maps could be projected with
motor—<driven light projectors capable of projecting a spot of light and moving it
across the screen to simulate radar echoes from an aircraft. Personnel acted as
pilots by woving the aircraft across the screens according to the control messages
they rezeived over a telephone line. The setup resembled the radar Plan Position

ndicators (PPI) used in air trsffic control (15). Research at this facility
spanned from 1950 t¢ 1959, at which point it was moved te the National Aviation
Facilities Experimental Center (XATFEC; renamed FAA Technical Center in May 1980).

The research at TDC covered topics in air traffic contrel such as (i) zirport
design, {ii) approach svstems, (iii) ATCS workload, (iv) data acquisition, and
{v) decision making. Reports con the studies contained quantitative data on (i)

o

and (vi) number of missed approaches (10,11,12,13,14,67,68,69).

Concurrent with the TDC stuvdies, a serifes of 19 simulation-based experiments
were conducted in air traific comtrol at the Ohio State University's Aviation
Psvchology Laberatory under the direction of Paul M. Fitts (27). The studies were
pericrmed between 195%4 and 1961 and involved meazsurement of contrcller performance.
In 1634 Hirsen et al. (34) developed an electronic radar target simulator for
air traffic comtrol studies. As a part of the development, Hixson made perfcrmance
measurements on the accuracv of "headings," "airspeed,” "turn rate," and "attitude”
for each target generated. A camera was mount.d on the displav indicator and the
path of the aircrazft was recorded. Calculations were then computed from the

7



recordin gs to measure the accuracy c¢f the simulation. These measures weres used to
determine the accuracy of the svstem oparation.

Later studies at Ohic State Universitv invoived wmore direct measurement of ATCS
rerformance and were conducted on a variety of topics such as (i) patterpn~feeder
controllers, {ii) individual differences among subjects, {iii) displav variables,
{iv) worklcad variables, and {v) procedural variables (9.35,37,30,40,41,42,43,44 45,
%6,47,48,49,52,57,58,59,60,61,66). Several different types of measures were used
to assess subject and svstem periormance. These include measures of (i} overall
flight time, (ii) percent delay time. (iii) fuel consumed. (iv) missed approaches,
(v} separation errors, (vi} tiﬁe intervals between landings and departures, (vii)
time and frequency of co cariomsg, (viii) delav time in responding ro emergency
situations, arnd {(ix} Lraffic icad. i.e., numrer of aircraft in the problem and number
0f aircrafc handled.

rt

During the 1960°s research invelving ATCS performance was done by at least three
s

I {i) the MITRE Coraera*ion, iiY the Svsters Development Cerperaiion, and

i) ¥ Between 1961 and 1963 the MITRE Corporaticon cconducted six studies inm
air rrafiic contrel. The six studieg covered teopics in (i) high altitude air
tratiic contrel, {ii} beacons and automatic tracking. (1ii) display clutter om the
CRT., {(iv) d1t*sector coordination. (v} hanoff procedures between emn route and
terminal, and {(vi} conflicr resoluotions (33,3c). The studies were performed by
computer—generated simulation vhere "canned" scemarics were constructed and then run
in real time. Automated measures taken in the studies included: (i) traffic load,
{ii} teletvpe usage, {(iii) frequencv of wvaricus displavs, (iv) flight plan devia-
tions, and (v} conflicts.

by

ticn began a series of srudies in air
The studie: were nerg ?ed bv computer—generated simulation and

traffic control. )

suificient ianformation from each program to subseguently reprcoduce the problem was

stored on wmag tape. Studies were conducted oun tepics such as: (1) spacing of

ajrerafr, (ii) gecgraphic point of ai*craft entrv, (iii) heterogeneitv of aircraft,

and {iv) oprocedural variatizcas {(2,3,5%,3.6, ,_*,29,30,54.55,56). The stored data

from the problems made possible an exten 1ve iist of postexXercise measures. These
cluded {i} safetv violaticns, {(ii) percent of time airvcraft in holding pattern

=0
S

percent of aircraft held, (iv) difference between actual flight time and time
e ghortest available path, (v) the ratio of iv ané v, (vi) mean time spacing

DO Sl w WP RS
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o

tween successive aircraft, (vii) air efore departure, (viii)

lav rime holding, {(ix) fuel consumpt in zircrait arrival time,
{x1) number of radio communications, {xii z wmunicacion time, (xiii) average
number of communications per aircrate. ation time, (xv) number
of controller data entries, and {Xvi) oux £ earance peints an aircrait passed.

Perhaps the mest sxiensi xe resear 3 & inveoliving performance

measurement occurred at the Fai \%?*C ilig s rrevicusiv mentioned, the simu-
laror at the TDC was moved to NAFEC and used until abcut 1962. Between 1960 and
1962 NATEC also had z YModel A and Model B simulater instzlled. The simulators
zenerated radar echoes on a CRT. Pileots were alsc emploved to move the echoes
around on the CRT. Later, z Sigma 5 computer was Introduced vhich extended FAFEC's
simula twon capabilities. A sampling of the research topics covered included:
(i) du rrcaches, (ii; combining approach facilities., (iii) ecuipment arrangements,




{iv) rraffic flow patrerns. (v) final approach spacing, (vi) displav usage, (vii)
airspace juvrisdiction, {viii) helicoprer meovement, (ix) supersonic centrol
procedures, (x) airport sirte selection, and manv more (1,20,26,32,18,5G,53,684,65,
66,70.71). Measures empleved in the studies consisted of (i) delay time, (ii
murher of vectors, (iii) number of holds, (iv} conflics cus, {v) aircraftr time ir
The svstem, (vI} Interval between avrivals, {(vii) communication worklead, (viii)
numbey oI departures and arrivals, {(ix} the ratic ¢f departures and a*rzvais,

{x} missed approaches, {xi) total aircraft handled and several others.

's and irte the 1970's, there was a shift in
NAFEC. VWnile most of the prior NAFEC re-
above to¢ evaluate various =2quipment, proce—
dures, ¢y coniigurations, research interests shiited te using auvtomated performance
measurement to evaluate how well the ATCS was periorming. Thus, a 1969 report by
Bucklev et 21. {19) zpplied the measures not tc evaluate svstems, but to assess the
performance of individual AT{CSs. That initial studv exemined individual differences
in ATCS periormance as a function of aging. It was followed up by two reports (21,
22} appiying the same measuvement approach but with the measures programed into a
torv.  The latter two studies, termed PRORBE tests, further supported
ormance measurement rat 101a?e, and demonstrated the possibiiitv both
parallel problems and of idenrifving a consistent ATCS profile across

During the latter part of the 1080
erphasis in periormance measurement a
search had emploved the measures note

i PRl
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With the introduction of the RTF, it was decided that the feasibilitv of using
ompurer—derived measures o evaluate ATCS student performance shouid be studied.
nhe present svsiem of grudent evzliusrion consgists of an over-the-shoulder observa-
icn of students by experr air traitic controllers with recent field experience.

res are comprised on the basis of z compesite ¢f imstructor ratings {Imstructer
essmens) and a count of errors coomitred wiile controlling simulated aircrafr

blem Average). A study was design 7 emploving the computer—driven AT(CS simu-

iab ar FAFEC, o study the possipilitv of using automated measuring devices
2 substitute for the Problem Average porticn of the composite score. The purpose
T
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rudv was twofold: (i) To make 2 preliminary assessment of the feasibility
computer—derived neasures {({DM} to evsluate student laboratory perfermance
o improve the over—the-shrulder evaluarion procedure for student laboratory
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Metheds. To accomplish these goals, 48 students, 24 en toute and 24 terminal,
re transported e NAFEC to receive radar training and evaluation at the Dynamic
rulatlou Facility. The students were evaluated over-the-shouller bv am instructor
nd the probliems were recerded by computer on mag tape and later reduced to a set cf

compurer-derived measures {see Tablie 2 for a listing of the measures used).
ncreasing complexity were adminizstersd to each student. Each
unitv to observe each student 2t least once. On problems £
: students were evaluated over—-the-shoulder simultanecusly

t tors., An index of agreement {reliabilitv) was
evzluztions by forming a ratio of the number of agree-

o ticns recorded by the two instructors.
on maneal and a laboratory evaluation form were
T ors in each option prior to the studv: the

omp;ted on the azmu?
ments over the tctal aumbd

An initial laboratory eval
develioped by comsensus of ¢
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TABLE 2. A Listing of the Computer-Derived Measures and Their
Corresponding Reference Numbers Employved in the NAFEC Study

Conflicts (5-mile separation)
Conflicts (3-mile separation)
No. Start Point Delays
tart Point Delay Time
No. Turn and Hold Delays (turns longer than 140 seccnds)
Turn and hold Delay Time
Adrcraft Time-in-System
Ne. Adrcrafr Handled
. No. Completed Flights (iransfers tc 130.5 must be from ghost position)
10. Xo. En Route Departures {Code Z)
11. No. Terminal Arrivals {Ccde 3)
12. No. Termiuzal Departures (Code 4)
13. ¥Neo. Air-to-Ground Cecntracts (subiect only)
14, Air-to-Ground Communications Time
153. No. alritude Changes {pilot kevboard messages)
16. XNo. Heading Changes (pilot keyboard messages)
i7. ¥Xo. Speed Changes {pilot kevbeard messages)
18. XNo. of Handoffs From Feeder Position to Subject
19, Handeff Delav Time
20. No. Beacon Re-Identis

-

D QO s O UYL D b
.

manual and lab form were modified during the study based on new agreements formed
after reviewing the disagreements on the laboratory evaluation forms.

After each student was evaluated on the individual problems, each instrucior
provided an overall, glebal rating, stating the student's potential o become a full
perfcrmance level (FFL} radar controller. The rating was a 3-point global scale,
{1) definitely will not become FPL, (2) maybe (doubtful) FPL, (3) minimally accept-—
able FPL, (4) good FPL, and (3) definitely excellen. FPL. The global rating was
based on the imstructor's observations of the student operating the radar problems.

Analyses included the fcliowing: To determine the feasibility of using
computer—derived measures, those measures were used in a regression equatiomn to
predict the (i) problem average (PA4), (ii) instructor assessment (IA), and (iii)
toral score on the over—the-shouider evaluvation. Further, the individual problem
scores from the over-the-shou.der evaluation were used in a regression equation to
predict the glcobal rating score for each student. A regression analysis was
performed using the CDM and IA regressad on the global rating te compare with the PA
and IA on the global rating. The indices of agreement reliability for the
simultaneous over—-the—-shoulder evaluations were also computed and listed by problem
and option. A reliability index (intraclass corvelation) was also performed on the
giobal rating data. Protfiles across students aid across iastructors were computed
by stratifyving the errors on the lab forms according to error categories identified
by a group of controllers who reviewed the worksheets. The frequencies of the errors
were then summarized by category (Table 3 con*tains a listing of the over—the-shoulder
measures). An orthogonal, varimax factor aralvsis was also caliculated te greoup the
measures in multidimensional space and to compare the underlving dimensicus of the
error categeries in the over-—tha—-shoulder and computer—derived measures.

16




TABLE 3. & Listing of the Over—the-Sheulder Measures
and Their Corresponding Reference Numbers

! - Airspace {(iateral)
2 — Alrirude (facilitvy)
3 - Altiinde {(aircraft data biock) {(min. separation used, no alc.
I11. PROCEDIRE (2}
1 - Keep them high
2 ~ Speed conirel
3 - Bad vector
5 - Delav
53 — L.0.A. (lerter of agreexent
& - Belding-EaC/ETC
7 — WATDF {wronmg zliitude Zor direction of fligho)
8 - XNeedless altitude change
9 — Radar contaci not given te ACFT
13 — Xo reason for vectcer
11 = Trafiic
12 — Position ¢f ACFI. Iocorrect or not givesn.
13 - Sior (change in route)
i4 - Missed approach instruczion
15 -~ Remarks
15 - Improper ccoordinatiom
17 — Beacon code
i8 - Point out
i¢ - Route
20 - Altitude
21 - Transfer contrel
22 - Change of destination
23 - Change of ACFT. Status (VFR/IFR}
2L — Altitude verification
253 — Clearance

IV. OGTHERS (0)

— Phraseologv

- Sirip marking

- Altimerer aot issued

Overrestriction

- Impreoper feedback of wrong information
— Data block update within secter

— Board maznagement

LR L L N e
t

it
-

ra
ong 2 — Alrspace outside radar coverage



The reliability ceoefficients for the cver—rhe-shoulder problem averages were
puted as previcusly described. The global rating and instructor assessment reli-
iti

com
abilities are intraclass correlations across all instructers for each stndent. The
religbility cceificients ave important feor several reasons. In the case of the
cver-the~shoulder evaluation, it indicates the proportion of times rhat ruo
instruccors agreed on 2 particular error merked agzinst the student’s grade.
Disagreements coccurred in two wavs: The instructors recorded the same event as an
error but differed in the tvpe of errer they called ii, or one instructor recordsd an
errer for an event while the other iastructor either failed to see or did not judge
it to be an errer. It canm be readilv noted that the instructor assessment is more

reliable than the problem average. The reliability of the problem average is
important since the validity of a measure cannot exceed its reliability. Conso-
quentiv, it is very important te¢ standardize any portion of the grading proced+res
thar requires instructor judgments.

TAELE 4. Reliagbility Coefficients for the Over—-the-Shoulder

Evziuation and (Q-Sort by Option

Preblen Average Instructor Assessment Total Scere Global Ratimg
Terminal .326 .582 -£33 .234
En route -284 .561 LE2T . 266

Medel 1 {Table 3) demomnstrates the ability of the computer—derived measures te
o] the problem average in the over—the—shoulder evaluztion. The Beta weights
ndicate the relative importance of e £

i ach of the compurer measures in the duplication
precess. The "R,” mulciple correlation, ranges from —-1.0 te +1.0 znd is z measure of
Th e overall {it of the medel. A .5212 is a moderate o good velue; however, the

lue could increase considerably if the unreliability In the problem average were
zinimized.

Models 2 and 3 (Tables 6 and 7, respectively) demomstrate how well the
e

computer-derived measures dupliczre the instructor assessment and the total score.
The increase in "R" for imstructor assessment is probably due to a2 better reliabilitv
in the imsiructor assessment.

Model & {Table 8) demonstrates in the Beta weights 2 tentative schemz for
weighting the lab problems to form a composite lab score. The information provided

7,

5v the problexs is highest in preblems 4 and 5. The maximum amount of information

pezks gt problem 4. Thus, 2 {ive-problem lab grading procedure offers the most

infermation, but 2 four-problem procedure would be an efficient manner of maximizing

inferm atlon in the shortest time frame. The relative weightingr for five problems
ig ;

T
be 10, 10, 15,50, and 25, and for four problems would be 15, 13, 30, and 40.

¥odels 4 and 5 (Tables 8 and 9, respeciively} demonstrace how well the
omputer—derived measures can be used im place of the problem average in predicting

e global rating. The multiple "R" drops from .%493 to .4299, zn iasignificant
—ecline. For practical purposes, the computer—derived measures can be used in place
f the probiex average in forming an overzll grade. This approach would have at
east one verv sirong advantage. The computer—derived measures are completely

% r-r ]

4

k0

iz



TABLE 5. Regression of Computer-Derived Measures (CDM)

on the Gver- the-Shouléer Problem Average (PA)

Model 1
Predictors = 1-20
R =0.5212
iy BETA
1 0.1147
2 Q.0365
3 0.2637
4 0.a128
3 (.1704
6 D.0126
7 0.0298
8 5.1649
9 0.1791
0 0.2536
i1 0.0586
iz 9.6821
13 02704
314 $.3552
13 0.2906
is 0.1147
17 G.0342
18 0.2582
19 0.1593
20 0.0507




TABLE 6. Regression of Computer-Derived Measures

on the Qver-the~Shoulder Instructor Assessment

Model 2
Predictors = 1-20
R = (.3302
v BETA
1 0.1547
2 0.03%C
3 0.3446
4 0.0157
5 0.1669
6 0.01¢0
7 0.2337
g 0.1353
9 0.2099
1G 0_8121
11 G.5000
iz 0.7387
i3 £$.1292
L] 0,167
15 0.3665
is 5.2153
i7 0.0169
18 0.1153
ig 0.160Z
20 0.0031

b
o



TABLE 7. Regression of Computer-Derived Measures on

the Qver-the-Shoulder Total Score

Model 3
Predictors = 1-29
R = 0.5247
v RETA
1 0.1542
2 0.0387
3 0.35333
% 0.0107
5 0.1376
6 G.05846
7 0.3451
8 0.0039
9 0.2177
10 0.5529
it 4.G6790
12 0.5079
13 0.1628
14 0.1861
i35 0.3735
i6 0.3786
i 0.0335
i8 0.0842
19 0.1308
at) ¢.08056

i3



TABLE 8. Regression of 5 (PA+TA) Probs on Giobal Rating

Model 4
Predictors = 1-5
R = 0.4493
v - BETA B

Prob 1 3.Q828 4.0367"
Prob 2 0.07482 0.00483
Prob 3 0.1376 £.0096
Prob 4 (.3029 G.0147

5

Prob a.10923 $.0080

" RE(:. CONST. = 1.8253

TABLE 9. Regression of CDMFIA on Global Rating

Model 5
Predictors = 1-5
R = 0.2299
v BETA B

Prob I 0.1851 0.0007
Prob 2 G.3511 0.0012
Prob 3. 0.8663 0.0017
Prob 4 0.4515 0.0001
Prob 5 0.6531 0.0012

REG. CONST. = 6.2133%

reiigble whereas the problem average is comsiderablv unreliable. Combining the
highly reliable computer-derived measure with the moderately reliable instructor
assessment creates a problem average reliability of approximately -730, which is a
significant improvement over the previously reported .433 and .427 for terminal and
en route, respectively.

The evidence from Models 1-5 suggests that the computer—derived measures are
useful and valuable contributions to the assessvent process. The validity of the
measures is not established by this studv; howcy 'r, using the computer measures in
place of the over-the-shoulder problem average 1r . reases the reliszbility signifi-
cantly, and reliabilitv is the upper bound for -+ idity.

i6
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TABLE 10. Factor Aﬁalyses of the Over—the-Shoulder and

Computer-Derived Measures

Measure *Toading
FACTOR 1 (Contflices)
1. Centlicts .7843
TACTOR 2 {A/C Worklead)
iI. Start Point Delavs 52314
2. Xo.A/C Handled L8767
3., Xo. Completed Flights L7305
4. XNo. Arrivals . 6209
5. Xo. of Departuares L5347
FACTOR 3 (Delavs)
1.  Turn and Hold Delavs L4574
2. A/C Time in Svstex L6302
3. Hand-{i:r Delayw -2G39
FACTOR & (Communications)
1. air-to-Ground Contacts L8233
2. Xo¢. Beacon Re-ldents .L9Z8
3. ¥o. Heading Changes 4291
FACTOR 3 (A/C Directiocn

Vectoring)
i. Xo. Spe=d. Changes R I
2. Yo. Altitude Changes L3284

lecadings of .400 or better
retained. '

.3

Over—-the-Shoulder
Measure *Loaﬂiﬁg
FACTOR 1 (Conflicts)
1. Svstem Error .8188
2. System Error 6441
3. Svstem Ervor .6088
4. Svstem Error .6836
FACTOR 2 (Svstenm Deviatrions)
1. Svstem Deviation .5144
2. System Deviatlion L4163
3. System Deviation .5883
FACTOR 3 (Departures)
i1. Keep Them High .7902°
FACTOR & (A/C-Vectoring)
1. Bad Vecter .5514
2. X¢ Reason Vector L5108
3. tHolding 4232
FACTOR 5 (Arrivals)
I. 1lMissed Approach . 6057
FACTOR 6 (A/C Direction)
I. Improper Ceoord. .5511
2. Routing Error L4294
3. Position A/C Incorrect LA129
4. altirnde Verification .53423
FACTOR 7 (Cotmunications)
1. Traffic L4376
2. Remarks .4863

Computer~Derived Measures
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